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ABSTRACT
Greenhouse experiments were performed to test the possible appll- 
cation of soil treatments to the control of Bhizoctonia solani. the causal 
agent of damping-off of cotton. Bioassay techniques were employed to 
test the effectiveness of the application of chemicals, as soil drenches, 
on the development of the disease* Isolates of the organism from cotton 
were cultured and used to artificially’ Infest sterile soil which was sub­
sequently drenched with standardised concentrations and volumes of fungi­
cidal chemicals, Sufficient replications and controls were utilised so 
that statistical analyses could be performed, Seed of Louisiana 33 
variety of cotton were planted immediately after treatments were applied, 
and data were recorded for emergence, survival, and phytotoxicity* Cer­
tain of the fungicidal agents tested appeared to have possible value In 
the control of the disease when applied as soil drenches. As a whole, 
there was no apparent relationship among active chemicals; however, with 
classes, i.e., inorganic mercurial; organic mercurial, and non-mercurial 
organic, there were similarities in composition as well as In activity. 
Mercury compounds and some non-heavy metal materials gave phytotoxic re­
actions, especially at the higher rates. The data Indicate that field 
tests are in order.
iv
OTRODUCTIOK
The sore shin disease of cotton has been known for more than half 
a century in the United States and other cotton growing areas of the 
world* The disease is nearly always associated with cool, moist periods 
early in the growing season, at which time temperatures are below the 
optimum for rapid growth of the cotton seedlings. The disease is usually 
more severe when the cotton is planted early in the spring, a method 
frequently used to obtain early maturity and to avoid late summer infes­
tations of the boll-weevll* in Louisiana, cotton is sometimes planted 
as early as April 1, before the danger of cool periods is past* Thus 
the crop plants are exposed to the disease with full knowledge of the 
risk involved* The farmer prefers to replant several times rather than 
lose a crop to Insects late In the year* Sometimes the gain is substan­
tial) often, the farmer gains no advantage*
There have been claims that certain seed treatments are effective 
in controlling this disease* Farmers and Investigators, however, have 
found that seed treatments have little or no effect upon post-emergence 
infection when conditions are favorable for the development of the 
disease* High losses and excessive replanting during the last several 
years have led to the initiation of this investigation, the major purpose 
of which was to develop a means to control the losses and to reduce re­
planting, even under conditions favorable for the development of the 
disease*
A possible means of chemical control, other than seed treatment,
—1—
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has been suggested in the literature* Some reports of satisfactory con­
trol of Rhisuoetonia, the causal agent, have been made in relation to 
other plants, as sugar best and conifers. This control was accomplished 
bjr means of soil applications of certain fungicidal agents. Since no 
seed treatment has been proven to be an effective control for this 
disease of cotton, and since soil treatments have been reported to be 
effeetive against similar diseases of other crops# an Investigation of 
soil treatments as a possible means of control was undertaken.
HISTORICAL ESVIEW
The fungus Rfaigoctonia aolani Kuhn was apparently first reported 
as an economically important pathogen in the United States by Pammel in 
1891* He stated that this fungus was the causal organism of a root-rot 
of sugar beet* In the following year, Atkinson (1892) described the 
soreshin disease of cotton and the sterile fungus associated with it* In 
the years that followed, Duggar studied various Rhizoctonia diseases, and 
in 1899 published his investigations on beet root-rot. Later, in 1901, 
he suggested that the fungus which Atkinson had described from cotton 
was Hhisoctonia golanl*
Hhisoetonla is capable of attacking a wide range of hosts, as 
is indicated by numerous reports In the literature* At least 165 culti­
vated species, representing more than 60 families, have been reported to 
be attacked by Rhlzoctonia solan! (Atkinson, 1905) Briton-Jones, 1924) 
Duggar, 1899) Duggar and Stewart, 1901) Hat sumo to, 1921) Morse and 
Shapovalvov, 1914) Muller, 1924) and Peltier, 1916)*
Adequate descriptions of the soreshin disease of cotton appear 
in the literature (Atkinson, 1892) Heal and Gilbert, 1955) Sherbakoff, 
1916) Walker, 1926)* The disease might better be called the MRhizoctonia” 
disease instead of the soreshin disease, because of different symptoms 
which are recorded for It* In general, the symptoms are of three types, 
reduced emergence, damping-off, and the so-called soreshin* A boll-rot 
has been described as due to Rhizoctonia, but this is a rare phenomenon 
and economically unimportant* Reduced emergence may be due to seed-rot
►3-
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or to infection prior to seedling emergence, Damping-off is due to in­
fection of the hypocotyl during or after emergence, end is typified by 
a soft rot of the seedling stem at the soil line. Seedlings may survive 
infection if climatic conditions and soil factors are favorable for their 
growth. Often more or less localized lesions are found at the soil line*,
This type of infection is responsible for the name, "soreshin"* which has
become associated with the disease, Neal (1942) described the disease 
beyond the seedling stage* He stated that the affected plants were 
prostrate, and reported deep seated lesions on the stems, both above 
and below the soil line.
Since Atkinson’s original description of the disease, many re­
ports have appeared in the literature concerning organisms other than
Rhlsoctonia solan! as possible causal agents* Among these are
Colletotrichum gossypli South, as reported by Arndt (1944), Barre (1909), 
and Lehman (1932)$ Fuaarlum vasinfectum Atk. reported by Hosen (1925) | 
other Fusarla reported by Ray (1943) and Shapovalov (1926); Sclerotiuia 
rolfsli Sacc. reported by Ezekiel and Taubenhaus (1931)J Fvbhium ultimum 
Trow reported by Arndt (1943)J Phymatotrichum omnivorum (Shear) Duggar 
reported by Rogers (1942)$ and Thlelavlopsis basicola (Berk.) Ferraris 
reported by Presley (194&) • Woodroof (1927) showed that Fusarium 
moniliforme can invade roots of cotton plants, but it is yet to be demon­
strated that it may be one of the causal agents of soreshin.
Early attempts to control seedling diseases of cotton were re­
ported by Atkinson (1&96) and Duggar and Cauthen (1911). These workers 
used hot water treatments to control anthracnose, caused by Qolletotrichum 
gpsgypll. Other investigators, including Barre (1914), Barre and Aull
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(1914), Lipscomb and Corley (1923) and Lehman (1925), have used heat to 
control seed-borne anthracnose. Barre (1913) and Gilbert (1921) found 
that small lots of seed could be successfully treated by acid delinking, 
but that due to the difficulties and dangers involved in handling the 
add, it could not be recommended as a practice to be carried out by the 
farmer. The work of Brown and Gibson (1925), Brown (1933), Brown and 
Streets (1934), and Polhamus (1922) led to the development of commercial 
add treatment of seed*
Fitzgerald (1927) noted in fertiliser tests that eyanaraid had 
a tendency to reduce damping-off of cotton seedlings under laboratory 
conditions. On further investigation he found that eyanaraid was effective 
in a very limited range of application, which could not exceed 25 pounds 
per acre when the seed was planted at the time of treatment, because of 
toxicity to the seed. Fitzgerald found that the amount of eyanamid 
could be increased to 50 pounds per aero without appreciable toxicity 
by delaying planting £ to 28 days after application. Field tests with 
this material were not conclusive.
The first recommendation for seed treatment control of seedling 
diseases of cotton was that by Balls in 1906, who recommended the use of 
naphthalene as a seed dressing (Balls, 1912). Barre (1909) and Duggar 
and Caubhen (1911) were the first to attempt to disinfect fuzzy cotton 
seed with such chemicals as copper sulphate, mercuric chloride, or formal­
dehyde. These treatments were only partially effective, and effective 
seed treatment was possible only with the advent of the organic mercurial 
fungicides. Initial studies of these organic chemicals (Hall and Watson, 
1931; Lehman, 1925, 1929, 1932j Miles, 1929? Smith, et al, 1936* Wallace, 
1930, 1931} Woodroof, 1931} and foung, 1934) established the effectiveness
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of ethyl mercuric chloride in the treatment of cotton seed* Arndt (1935) 
performed extensive tests with this material and related chemicals in 
dust treatments* He fbund that (1) dusted natural seed gave an average 
increase in stand of 5*7$ over that of non-treaied natural seed* (2) 
acid ddinting Increased stand average over 50$ and yield 8*5$ over that 
of non-delint ed* non-treated seed* (3) acid delinted and dusted seed 
showed a 25$ increase in stand* but no Increase in yield over acid de~ 
listing alone* (4) machine dellnting alone gave an 80$ increase in stand 
and a 1$ increase in yield over non-delinted and non-treated seed* and 
(5) machine dellnting and dusting gave a 35$ stand Increase and a 5$ in­
crease in yield over machine dellnting alone* Hall and Matson (1931) 
had previously reported that machine delinted seed gave better stands 
and better yields than did non-delinted seed*
Heal and Gilbert (1935) recommended the use of organic mercurial 
dusts for the bacterial blight of cotton* caused by Xanthomonaa 
malvacearua* to be used at the rate of four ounces of dust per bushel of 
seed* Bae authors stated that the seed could be used immediately or stored 
with no detrimental effects.
Sherbakoff (1937) recommended the use of acid dellnting as a 
means of control of the bacterial blight disease* Jalavicharana* et al* 
(1938) found that acid dellnting of seed gave satisfactory control of 
anthracnose and Fusarium blight of seedlings when the fungi were exter­
nally borne on the seed*
Chester (1938) recognised that add dellnting and dusting with 
2$-Cereaan were the best practices for the control of diseases caused by 
fungi which were borne externally on the seed. However, h© suggested
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that as little as 1Q$ internally-borne disease predisposed an entire 
planting to post-emergence infection. He proposed a method to be used 
in addition to acid dellnting and which included placing seed in water 
and separating the seed which sank from that which floated* In repeated 
tests he found that the heavy seed* that which sank, gave a gemination 
of nearly 100$, and twice the number of healthy plants were obtained 
from these as was obtained from the seed that floated* In field plots, 
planted under various climatic conditions, it was found that the heavy 
seed gave consistently higher percentages of germination than fussy seed 
treated with 2$ Ceresmm dust*
Haskell and Barker (1940) reviewed cotton seed treatment with 
special attention to damping-off, or soreshin* These authors stated 
that, if anthracnose Is responsible, adequate control may be obtained 
by storing the seed for two years under dry conditions, this being suf­
ficient to kill the fungus* For control of other organisms, such as 
Bhisoctonia or Xanthomonas, they suggested the use of 2$-C@r©san or New 
Improved Cerecan dusts at the rate of three ounces and one and one-half 
ounces, respectively, per bushel of seed* They also made recommendations 
concerning moisture percentages in stored seed, stating that chemical 
injury might result if moisture percentages are allowed to exceed 12$. 
Haskell and Barker made a note of the popularity of commercial treatment 
of seed, and mentioned regional differences in methods; the states of 
Texas and Oklahoma and those westward were using acid dellnting alone, 
while the Eastern Cotton Belt was employing mechanical dellnting and 
dusting with Ceresan-type duets,
Lehman (1940) studied the effect of dusting cotton seed on the
a
control of seedling infection by Rhisoctonia in th© soil, and demonstrated 
that gemination was significantly higher under conditions in which 
Ceresan-dusted seed was planted in Rhizoctonia-infeated soil. He ob­
served, however, that plants from dusted seed did not survive post- 
emergence damping-off to a significantly higher degree than did seedlings 
from untreated seed, Ray (1943) used a number of organic duets to study 
the effect of seed treatment on emergence. He found that several mater­
ials gave significant increases in emergence over non-treated seed 3 all 
effective chemicals were organic mercurials, Ray was unable to shew a 
significant difference in post-emergence infection between treated and 
non-treated groups. The Cotton Disease Council of the United States 
Department of Agriculture (1950) reported that the more effective fungi­
cides itiiieh were tested as seed treating chemicals, including Gereaan-M 
and Dow 9B, did not always increase seedling emergence or prevent 
damping-off under conditions which were favorable for infection by soil- 
borne pathogens. This led them to the conclusion that these materials 
did not act as seed protectants, but, rather, as seed disinfectants. 
Agronomic practices have been suggested as being effective 
against fihizoctonia infection of seedlings, Neal and Gilbert (1935) 
stated that no control was known, but suggested liberal fertilisation 
to give the plants a vigorous start, Staten and Col© (1948) found that, 
for the Southwest, a pre-planting irrigation gaye partial control of 
Rhisoctonia on cotton, presumably due to enhanced conditions for antago­
nistic and competitive microorganisms, Weindling and Fawcett (1934) in­
vestigated the role that competitive organisms might play against 
Rhisoctonia, They found positive evidence of parasitism and antagonism 
on the part of other soil organisms.
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A considerable portion of the literature on Ririzoctonia diseases 
has been devoted to their control. In addition to causing the soreshin 
of cotton, this fungus attacks such economically important plants as 
vegetable seedlings, sugar beets, Irish potatoes, ornamentals, and coni­
ferous seedlings*
Vegetable seedling diseases led to a great deal of Interest in 
seed and soil treatments for the control of soil-borne diseases (Clayton, 
1928, 1931a, 1931b; Horsfall, 1930, 1932a, 1932bf Alexander, et alf 
1931). Wiaat (1927, 1929) and Hiker* et al, (1947) investigated the possi­
bilities of control of coniferous seedling diseases, utilising soil 
treatments* In both vegetable and conifer seedling diseases, satisfactory 
control measures, involving soil treatments, have been devised*
Considerable effort has been devoted to the control of Rhisoctonia 
on potato* Ironically, it has recently been shown that long accepted and 
recommended methods have little effect toward this end* techniques and 
materials used in seed-plece treatment, which had been developed over a 
long period of time (Blodgett, 1926j Coons, 1918$ Dross, 1925; Baines 
and Martin, 1940; Doran, 1928; Martin, 1931; May and Young, 1927; Raleigfc 
and Bond©, 1936; Sanford, 1936; Sanford and Merritt, 1933; Selvig, 1921; 
Shapovalov and Link, 1924; Thurston, 1921; Vaughn and Braun, 1918, 1926) 
were shown to be of no consistent value in combating stem canker and 
scurf, as caused by Rhlzoctonia solan! (Clayton, 1944; Gould and Randall, 
1950; Small, 1945; Walker, 1952). In fact, the aclerotia which are found 
on tubers of potato have been consistently shown to be formed by mildly 
pathogenic or saprophytic strains (Person, 1945).
Canadian workers have Intensively screened fungicidal agents and
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techniques in an effort to control the root-rot and daring-off phases 
of Ehizoctonia on sugar best* Hildebrand (1947) and Hildebrand and co- 
workers (1% 9) have found that 50$ tetramethyl thiuramdisulphide effec­
tively controlled both phases under conditions in which the material was 
placed in the soil immediately around the seed, McKeen (1949* 1950) used, 
this material in soil treatments of seed beds to prevent damping-off of 
certain vegetable seedlings. He found that this fungicide improved 
emergence and seedling survival. He also noted that the material was 
most effective when used as a combination of soil and seed treatments.
Both Hildebrand and McKeen have noted phytotoxicity for this chemical when 
used above certain concentrations and under conditions In which tempera­
ture is above critical moderate degrees.
Dimock (1950) used soil treatments* in the form of drenches, for 
the control of stem rot of stocks (Matthlloa incana). Of 17 materials, 
only hydroxy-mercurichlorophenol gave consistently significant results. 
However, he recommended the use of this material only when disease con­
ditions were such that no other means wore effective.
MATERIALS AND METHODS
Bioassay test® were conducted to determine the Effect of fungi- 
cidal chemicals , applied as soil drenches, on the development of the 
disease as caused by Rhisoctonia solani isolated from cotton*
Preliminary screening and secondary testing of chemicals were 
carried out in the greenhouse, using steam sterilized soil and three 
inch clay pots* Louisiana 33 cotton seed, which had been machine da- 
linted but not chemically treated, was used throughout these experiments* 
This variety of cotton is not widely used in commercial plantings, but 
It was the only variety which was readily available which had not under­
gone chemical treatment* The Isolate of the fungus first selected for 
these tests proved to be non-pathogenic at temperatures prevailing in 
the greenhouse during the summer months, and was replaced by an isolate 
which was pathogenic under all temperature conditions existing during the 
tests* Potted soil was artificially infested with cultures of the fungus 
one week prior to addition of chemicals* Immediately before application 
of chemicals, the soil in the pots was thoroughly mixed to insure maximum 
penetration of drenches* Chemicals were added to the soil in the form of 
aqueous drenches, the concentrations of which were based on parts per 
Will ion of the average dry weight of soil held by each pot. Drenches were 
added at standard volumes* Three pots of infested soil were used for each 
rate of chemical application* Appropriate infested, non-trested and non­
infested, non-treated controls were used. In order to test for phyto- 
toxicity single pots of non-infested soil were treated with chemicals at
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the same rates at which they were applied to infested soil. Five seed 
were planted in each pot immediately after treatments were applied to the 
soil. Numbers of plants emerged and numbers of plants surviving to the 
formation of three true leaves were recorded for each replication. Obvious 
symptoms of phytotoxielty were noted during the tests, and root systems 
were examined for damage at the termination of each test.
Preliminary screening of chemicals were carried out with soil 
which was infested with oat cultures of the fungus, treatments with 
chemicals which resulted in significant differences from the infested, 
non-treated controls were subjected to secondary tests. Secondary tests 
were carried out using soil which was infested with uniform volumes of 
macerated cultures which were grown on a liquid mineral medium containing 
30 grams of sucrose per liter and harvested while actively growing.
RESULTS
The results of the tests are found in the following series of 
tableŝ , which show average values for replicated treatments in each 
rate. Tables 1 through 9 give the results of the preliminary screening 
tests, Tables 10 and 11 present the results of the secondary tests. In 
all instances, significant difference from the average of the infested, 
non-treated controls is indicated by superscript characters} *a" indi­
cates that the value approaches significance, one asterisk indicates 
significance at the 5% level of probability, and two asterisks indicate 
significance at the 1$ level of probability* Phyto toxicity, as recorded, 
represents any one or a combination of symptoms including delayed 
emergence, stunting, and damage to the root systems.
* The percentage of active ingredient in the materials listed 
in these tables is as commercially or experimentally available unless 
otherwise indicated, i*e., Thiram (7550. The chemical composition, 
percentages of active"*ingredient, if known, and the producer of each 
material are listed in the Appendix.
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table 1. Results of preliminary screening test #1
Average number of plants at different rates of Pfaytotoxicity at different
application rates of application
Chemical emerging from five seed Surviving
______________5 ppm lOppn 2 0 w » . . ZQBsm 5ppa Warn 20mm
Non-infested control 4.3** 4.7** 4.0** 4.3** 4.7** 4.0** - - -
Mersolite W « 4.7** 3.8** 4.0** 2.3* 2.7** 3.0** - - 4
P. 0. Material 2.3a 3.8** 4.5** 1.7* 3.0** 3.3** - - 4
Cadminate 3.5** 2.8** 2.5* 2.3* 2.0* 1.7* - - -
Mergaasa 2.7** 2.8** 3.5** 0.3 0.7 2.3* 4 4 4
Ceresan M 1.8 o•CM 2.8** 1.0 2.0 1.7* 4 4 4
Mersolite P 1.7 2.3a 2.3s 1.0 O 0 - - -
Ferba® (70£) 3.0** 1.2 1.5 2.3* 0.7 0.7 - -
Thiram (75%) i.s 2.0 1.7 0.7 1.3 1.0 - 4 4
Bismuth subsalicylate 1.7 2.3 1.5 0.7 017 1.0 - -
Non-treated control 1.8 1.5 1.5 0.3 0.3 0.3 - - .
Brown Patch Formula 1.5 1.3 0.8 1.7* 0.3 0.3 4 4 4
Zineb (65%) 1.3 1.2 1.2 0.3 0.3 0.3 - - •
Bow 9B 1.3 1.2 1.2 0.7 1.3 1.3
lsd' (foz) STi TT£
LSD (P01) 1.0 2.1
Table 2. Results of preliminary screening test #2.
Average number of plants at different rates of
application
Phytotoxicity at different 
rates of application
Chemical Emerging from live seed Surviving
5pom lOpsm 2ffam 5ppa lOcom J200pm
Non-inf ested control 5*0** 4*3* 5.0** 5.0** 4.3** 5.0** ra»
Hersolite V 3*7* 4.2* 5.0** 4.3** 4.7** 4.3** - - ♦
Caloclor 3.2 4.2* 4.3* 2.0 4.3** 4.0** -
Cuppocide 3.6* 3.0 4.2* 2.7 1.7 3.0* - - -
Fhenol-o-sercuric
chloride 3.3 3.3 4.2* 2.0 1.7 2.3* - - 4
C&logreen 3.2 3.3 4.0* 3.0* 3.0* 2.0 - - 4
Corona FD7 3.0 3.3 3.3 2.3s 3.0* 2.7* - - -
Dimole Spray 3.3 3.0 2.6 1.3 2.0 1.3 - - -
Non-treated control 2.5 2.3 2.5 1.3 1.3 1.0 - - -
Corona Merko 3.3 2.0 2.5 2.0 1.7 1.7 - - -
Copper cyanamid 3.0 2.1 2.5 1*7 1.0 1.3 - . *
Agrox 3.0 2.3 1.7 1.0 2.0 0.7 4 4 4















































































Table 4' Results of preliminary screening test #4
Average number of plants at different rates of 
___ ennlioation
Phytoioxielty at different 
rates of amplication
Chemical RaernLn* from five seed Surviving
. 5$m 20mm 5m» — 10BJ3® 2Ora® 5®m _lQmm 20ud»
Non-inf ested control 4.3** 4.3** 4.3** 4.3** 4.3** 4.3**
Mersolit© W 2,0** 2.0** 3.7** 1.0* 0.3 2.7** «e • ♦
Geloclor 0.3 1.7** 4,0** 0.0 1.3* 3.7** - - 4
Calogreea 0.3 2.0** 2.7** 0.3 1.3* 1.7* - - 4
P. 0. Material 1.0* 0.7 3.3** 0.7* 0,0 2,0 - 4
Phemel-e-©ereuric
chloride 0*3 l.G* 2.0** 0.0 0.3 1.0* mm 4
Math!sson 275 ( 5 0 $ ) 0.0 0.7 0.0 0.0 0.3 0.0 - - -
Corona PD 7 0.0 0.3 0.0 0.0 0.0 0.0 - - -
Biiaole Spray 0.0 0.0 0.0 O.O 0.0 0.0 • •
Mon-treated control 0.0 0.0 0.0 0.0 0.0 0.0 - -






Table 5* Result# of preliminary screening teat #5.
Chemical
Average number of plants at different rates of
. ,   -------------------from lire seed Surviving
Phytotoxicity at different 
rotes of
Non-infested control L.3** 3.7** 4.3** 4.3** 3.7** 4.3** - - -
Dowicide F 1.3* 2.3** 4.0** 0.3 1.7** 2.0** mm mm
Dowicide 3 0*0 2.3** 2.7** 0.0 0.7* 1.0* - - *
Mersolite W 1.0* 1.0* 2.0** 0.0 0.7* 1.0* - - *
Dowicid© B 0.0 0.0 0.6 0.0 0.0 0.0 - - -
Mon-treated control 0.3 0.3 0.3 0.0 0.0 0.0 • - mm
Tribasic copper 0.0 0.0 0.3 0.0 0.0 0.3 - - -
Cop-G-Zinc 0.3 0.0 0.0 0.0 0.0 0.0 - - -
Copper phenyl salicy­
late 0.0 0.3 0.0 0.0 0.0 0,0 - - -
Dowicide A 0.0 0.0 0.0 O.G 0,0 0.0 am - -
DHA 0.0 0.0 0.0 G.O 0.0 0.0 am - -
DHA-S 0.0 0.0 0.0 0.0 0.0 0.0 - - -







Table 6. Results of preliminary screening test #6
Average number o f plants a t d iffe re n t rates o f Phytotoxicity a t d iffe ren t 
—............   ..... _______________ ____ ________  — rates o f applicationChemical ^rging froa five seed
5pm IOpiwl JKfemi _ Jmb _____IOdpb 20nm 3mm Item 20m
lion-infested control 3.7## 3.3** 4*3** 3.7*# 30** 4.3** —
Hersolite W 0.7® 1.0* 3.7** 0.3 0.7s 2.0*# - - f
P. 0. Material 1.0# 1.3** 1.7** 0.3 G*7a 0.7s - - *
Crag 224 0.0 0.3 1.3** 0.0 0.0 1.3** - mm -
Vaneid© 51 Zft 0.0 0.3 1.0# 0.0 0.3 0.7s - -■ -
Crag 531 0.0 0.7s 0.0 0.0 0.0 0.0 - - -
Crag 974 0.3 0.0 0.0 0.0 0.0 0.0 - - -
Spergon 0.3 0.0 0.0 0.3 0.0 0.0 - - -
Compound 774 0.3 0.0 0.0 0.0 010 0.0 * - -
NF679 0.0 0.0 0.0 0.0 0.0 0.0 - - -
Crag 65$ 0.0 0.0 0.0 0.0 0.0 0.0 * - -
Crag 169 0.0 0.0 0.0 0.0 0.0 0.0 - -
Confound 1X89 0.0 0.0 0.0 0.0 0.0 0.0 - - -







Table 7. Results of preliminary screening test #7*
Average number o f plants a t d iffe re n t rates o f
annllc&tio&
PhytotcudeSty a t d if f tm t  
rates e f aoolieation
Chemical Em© re in * from five seed 3urviviajL
5pp* lOonm 20i&a 3ppm_ lOnom 20nDm 5mm lCboa 20a&m
Hen-infested control 3.0** 3.7** 3.0** 3.0** 3.7** 3.P** - -
Bi-Gal Turf Fungicide 1.0a 3.0** 2.7** 1.0® 2.3** 2.0** - - f
Mersolite V 1.0* 2.3** 1.0* 0.7 2.3** 0.3 - f
Compound 629 0.0 0*0 0.0 0|0 0.0 0.0 - - -
Puratised G15-127 0.0 0.0 0.0 0.0 0.0 0.0 - - -
Puratised C5-3 0.0 0.0 0.0 0.0 0.0 0.0 - - -
A268TM 0 .0 0.0 0.0 0.0 0.0 0.0 **
Compound 195® 0.0 0.0 0.0 0.0 0.0 0.0 - - -







table 3* Results of preliminary screening test #3,
Average number o f plants a t d iffe re n t rates o f Phytotoxicity a t d iffe re n t
application rates o f application
Chemical Emerging fron fiv e  seed Surviving
5mm lOppa 20pfin .Sam 1Qpd» 2Qppm 5pp» IObpbl 20ppra
Non-inf8 sted control 4.0** 5.0#* 4.7** 4.0** 4.0#* 4.7** -
21raa (76$) 3.7* 3.0* 3.7* 0.3 1.0 0.7 - - -
K&rathene WP 25 1.7 3.7* 3.0 0.7 2.0* 1.7* - - -
3-qtdnolinol sulfamate 2.7* 2.7* 2.7* 2.7** 2.0* 0.7 - - -
IP 1033 (10$) 0.3 3.7* 3.3* 0.0 1.7* 0.0 tm -
Compound 1386 1.7 2.7* 2.7* 0.0 0.0 1.0 - - -
Compounds 303 4- 269 2.0 2.7* 0.3 0.0 0.0 0.0 - - -
Puratised 177 2.3 1.0 1.7 0.3 0.3 1.0 - - -
Ron-treated control 1.7 1.3 2.0 0.0 0.3 0.3 - - -
Compound 1957 1.3 1.3 2.0 0.0 1.3* 0.0 - - -
tfeirsa (75$) 0.7 2.3 1.3 0.3 1.7* 0.3 • *
Phygon XL 0.0 0.7 0.7 0.0 0.0 0.0 - - -
Prevent©! GD 1.0 1.7 0.3 0.7 1.7* 0.0 - - -
Puratised C13-1212 0.0 1.0 1.0 0.0 0.0 0.0 -
Hyamine 10 X 0.3 1.3 M 0.0 0.7 0.0 - mr
Table &• Cont'd.
Average number of plants a t d iffe re n t rates of
a p n U o a iia a _
Phytotoxiefty a t d iffe re n t 
rates o f application
Chemical Emarsin* from five  seed Surviving
-5pm r̂ Onpia ...2Qp^s- 5ppa 10am 20nm . 5pp»- M m m  20p»a
Microgel 0.0 0.7 i.3 0.0 o -. o o
 
' «
LO m 1.7 0.3 1.3 0.0 0.0 1.3* -









Table 9* Results of preXlninaxy screening test #9.
Averagenuaber o f plants a t d iffe re n t rates o f PhytotodLclty a t d iffe re n t
application rates o f application
Chemical Eme rains from five seed SurTiViBg
5ppm 10ppm 20ddql 5mm i20pwa . ..Sam.. 10mm 2Qppm
Sion-infested control 3.3 4.7 3.7 3,3 4.7 3.7 - •
Mereusol 0.0 0.0 0.0 0.0 0.0 0.0 - - -
Mercupron 0.0 0.0 0.0 0.0 0.0 0.0 -
Merculine 0.0 m 0.0 0.0 0.0 0.0 - -
Merc&dnine 0.0 0.0 0.0 Gi.0 0.0 0.0 - ■*
Puratised Agricultural 
Spray 0.0 0.0 0.0 0.0 0.0 0.0 - - -
I so than Q15 0.0 0.0 0.0 0.0 0.0 0.0 - • -
Septigard 0.0 0.0 0.0 0.0 0.0 0.0 - - -
Puraturf GS 0.0 0.0 0.0 0.0 0.0 0,0 - - -
Puratised 111-5 0.0 0.0 0.0 0.0 0.0 0.0 - - -
Zinc Oxide (100̂ ) 0.0 0.0 0.0 0.0 0.0 0.0 • - -
Son-treated control 0.0 0.0 0.0 0.0 0.0 0.0 -
Table 10, Results of secondary screening test #1.
Average number of plants at different rates of application Pbytotokiclty at differ*-"
Brewing tiro* ftw re»d Snrrlring __ egt ratee of application
Chawlcal . 5wa lOPPm atom. AOww 5 m __lft»re aOnre Motm
Ron-inlfcsted control 3.6** 4.0** 4.0** 4.0»*
Kathieson #275 (1G0£) 2.7* 3.0** 5.0** 4.3**
Calodor A — ■»3# 3** 3.3** 4.0** 4.0**
Calogreen 2.0® . 3.6** 4.0** 4.3**
Bi-Cal Turf Fungicide 2.3* 3*3** 4.3** 4.0**
Vancide 51 2M (2GQ£) 3.5** 1.3 3.6** 4.0**
Mersolite W 1.3 2.0® 3.6** 3.3**
Vancide 51 (100$) 1.0 2.0® 1.7 3.6**
P. 0. Material 0.0 1.3 4.0** 3.6**
NP 1083 (10C$) 0.0 1.3 3.6** 2.7*
Phenol-o-ae r curie 
Chloride 0.3 0.3 3.3** 3.6**
Sowieide F 1.3 2.0® 2.7* 1.0
8-Quinolinol sulfamate 0.7 1.0 2.3* 1.7
Bowicide G 0.3 0.3 0.3 1.7
3.6** 4.0** 4.0»* 4.0**
2.0 3.0** 4.7** 4.0** - - mm -
1.3 1.7 2.3* 4.0** mm - 4 4
1.0 2.3* 1.3 0.7 - - 4 4
0.7 1.0 1.3 2.7* 4 4 4 4
1.3 1.0 3.3** 4.0** - - - -
0.3 0.0 3.0* 1.3 - - 4 4
0.7 1.3 0.7 1.7 - - - -
0.0 0.0 0.3 2.0 - - 4 4
0.0 1.0 2.3a 2.3® _ a.
0.0 0.3 2.0 1.0 - - - 4
1.3 1.7 1.3 0.7 4 4 4 4
0.7 1.0 0.3 1.3 - - - -
0.0 0.3 0.0 1.3 * <* 4 4
Table 10* ContM.
Average number of plants at different ratee of application Phytotoxieity at differ-
Emerging from five aeed Surviving ent r&teg of application
Chamloal___________
CBP 55 0.0 0.7 0.7 0.0 0.0 0.7 0.3 0.0 - - + t
Son-treated control 0.0 0*3 0.7 0.0 0.0 0.3 0.7 0.0
Cadminate 0*0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
LSD ( P O J ) U8 2A.
LSD (FOX) 2.4 2.8
roVJS
Tabid 11. Results of secondary screening test #2.
Average n ^ har o f plants a t d iffe re n t rates o f application Phytotoxlcitjr a t d iffe r -
Emerging from fiv e  seed Surviving ent rates o f application
Son-Infested control 4.0** 4.0** 3.7** 4.3** 4.0** 4.0** 3.7** 4.3**
Mathieson #275 (100%) 2.3* 4.3** 4.0** 3.0** 2.3* 4.3** 3.3** 2.7* • • - -
Zirast (100$) 3.0* 3.0* 4.3** 3.7** 2.7** 2.7** 4.3** 4.0** - - - *
Sesesan (I0Q$) 3.0* 2.0 4.0** 4.3** 2.3** 1.3 2*7* 3.3** - 4 4 4
Vancide 512£ (100$) 2.7* 3.0* 3.7** 3.0* 2.0* 3.0* 3.0** 2.0s - - - -
Preventol 6© (100$) 4.3** 2.3* 2.3* 3.3** 4.3** 1.7 2.0* 2.0s - - - -
Kergaaasa 2*3® 2.7* 3.0* 4.0** 2.0s 1.7 2.f* 3.7** - 4 4 4
Karathane (100$) 2.3* 1.7 2.0 2.7* 2.3* 1.7 1.7 2.7* - - 4 4
Captan (100$) 2.0 2.3* 4.3** 3.7** 1.3 0.7 3.3** 1.0 4 4 4 4
Geresan M 0.7 2.3* 1.3 3.3** 0.3 1.7 1.0 1.7 - - 4 4
Ferbam (100$) 1.7 0.3 2.7* 2.0 1.3 0.0 2.3* 0.0 - - - -
Puratised 177 (100$) 1.7 2.0 2.3* 2.3* 1.0 1.3 1.7 1.0 - 1 4 4







Information provided by greenhouse studies suggested that soil 
treatments with certain chemicals may effectively control damping-off 
of cotton as caused by Hhisoctonia solan! * Of the chemicals tested, 
many gave favorable Increases in emergence, but relatively few reduced 
post-emergence damping-off induced by the organism without producing 
phytotoxic reactions in the host* There was m  apparent relationship 
among active chemicals as a whole, nearly all classes of fungicidal 
agents being represented in the group giving favorable responses* There 
were, however, certain similarities within the group. Several of the 
materials contained, or were primarily, mercurous chloride; a number of 
them were organic mercury compounds \ and the balance were non-heavy 
metal organic compounds. There were no copper compounds, to the know­
ledge of the investigator, that were effective. Three carbamate mater­
ia ls  were found to be in the active group, though two were different 
formulations of the same compound. Certain rather definite relation­
ships were observed for those materials which were phytotoxic. All of 
the effective mercury compounds, both organic and inorganic, were phyto­
toxic at the higher rates, typically at 20 ppm and above. Certain mater­
ials which contained herblcidal "radicals", jl.e.., dinitro-, tetrachloro-, 
and pentachloro-, were observed to be phytotoxic* It was noted, however, 
that other materials containing these "radicals" did not produce phyto- 
toxic reactions.
Field tests with the materials which were most efficient in
-27-
2B
these experiments are suggested* The information from such tests is 
needed before recommendations can be made as to the most efficient 
rates of the respective chemicals under field conditions.
SUKHOY
Th® investigation was undertaken to test the possible applica­
tion of soil treatments to the control of damping-off of cotton as caused 
by Hhigoctonia solan!. Bioassay tests were conducted In the greenhouse 
to determine the effect of chemical drenches applied to the soil on the 
development of the disease. Sterile soil was artificially Infested with 
cultures of the fungus derived from Isolates from cotton. Drenches were 
applied at fixed rates and concentrations based on dry weight of soil, 
utilising sufficient replications and appropriate controls so that 
statistical analyses could be performed on the data, Seed of Louisiana 
33 variety of cotton were planted immediately after treatments were 
applied, and data were recorded fbr emergence, survival, and phytotoxi­
city, The results of these tests indicated that certain of the chemi­
cals tested were efficient fungicidal agents which have possible value 
in control of the disease when applied to the soil. There was no 
apparent relationship among active chemicals as a whole; inorganic 
mercury, organic mercury, and non-mercury organic compounds were found 
to be included in the active group. Some similarities were noted within 
these groups. Phytotoxicity was apparent in all tests in which mercury 
compounds were used at the higher rates, and in some tests in which non­
heavy metal organic materials were used. Field tests, utilising this 
information, are in order.
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APHSNDIX
The fallowing list gives pertinent information concerning the 
chemical nature and active concentration, where known, and manufacturer 
of the various materials tested in this investigation*
Agroxi 6.756 phecyl mercury urea, W  Hg); Chipman Chemical Co*
Bi-Cal Turf Fungicidet 65% mercurous chloride, 32% mercuric chloride; 
Ketalsalts Corporation.
Bismuth subsalicylates U. S. P.; New fork Quinine and Chemical Works, Inc.
Bordeaux Mixture* commercially prepared, 1356 Cu; E. X. duPont de Nemours 
It Co., Inc.
Brown Patch Formulas 1£ mercurous chloride, 3% mercuric chloride;
Goulard and Olena, Inc.
Cadainatei 60% cadmium succinate (29% ed); Mallinkrodt Chemical Works.
Caloclor 1 mercurous and mercuric chloride 2.1 (81# Hg); Mallinkrodt 
Chemical Works.
Calogrecni &5% mercurous chloride; Mallinkrodt Chemical Works.
Ceresan M» 7.756 ethyl mercury p-toluene sulfoaanilide; E . I .  duPont de 
Nemours It Co., Inc.
CBP 55» 3956 emulsible chloro-bromo-propene; Shell Oil Co.
Compound 308* unidentified; Allied Dye and Chemical Corp., General 
Chemical Div.
Compound 308 6 6291 unidentified; Allied Dye and Chemical Corp., General 
Chemical Div.
Compound 629* unidentified; Allied Dye and Chemical Corp., General 
Chemical Div.
Compound 774? unidentified! Allied Dye and Chemical Corp., General 
Chemical Div.
Compound 11891 unidentifieds Allied Dye and Chemical Corp., General 
Chemical Div.




Compound 1957» unidentified! Allied Bye and Chemical Corp., General 
Chemical Div.
Compound 195&t unidentified! Allied Bye and Chemical Corp., General 
Chemical Div*
Cop-Q~%lntt ̂ L2& basic copper sulphate, 11$ zinc (in zinc oixysulphat©) | 
Tennessee Copper Co*
Copper cyapamid: 21$ Cu*| American Cyanamid and Chemical Co*
Copper 3-Phenyl salicylatei Bow Chemical Co.
Corona Merko: aamoniated hydroxymercury (3*5$ Hg) j Pittsburg Plate Glass
Co*
Corona FP-7: 5$ Hg., 2$ Br«, 0*7$ phenols $ Pittsburg Plate Glass Co*
Crag 1691 unidentified! Carbide and Carbon Chemicals Corp.
Crag 224; 7 ZnG-2 HgG-2Cr°3*- 7 Ĥ O; Carbide and Carbon Chemicals Corp.
Crag 531: unidentified; Carbide and Carbon Chemicals Corp.
Crag 65$ i 15 CuO - 10 ZnO - 6 CrÔ  - 25 HgO; Carbide and Carbon Chemicals
Corp.
Crag 974s 3#5 diineihylte tr&hydro-l,3,5* 2-thiadiazine-2-thione; Carbide 
and Carbon Cheoloals Corp.
Gunrocide: 90$ yellow cuprous oxide ($0$ Hg); Rhom and Haas Co.
DHAt dehydroacetic acid; Bow Chemical Co.
DKA-S: sodium salt of dehydroacetic acid; Dow Chemical Co.
Pinole Spray: 45$ ferric dimethyl-dithio-carbamate, 15$ salicylic acid; 
Woolfolk Chemical Works, Ltd*
Bowieide At 97$ sodium-o-phenylphenate; Dow Chemical Co.
Dowicide B: technical sodium 2,4*5-trichlorophenate; Dow Chemical Co.
Bowicldê  F: technical sodium 2, 3 > 4,6-tetrachlorophenate; Dow Chemical Co.
Dowicide G: technical sodium pentachlorophenatej Dow Chemical Co*
Dow 9B: Zinc tetrachlorophenat©; Dow Chemical Co«
Ferbaa: ferric dimethyl-dithio-carbamate; E. I* duPont de Nemours & Co.
Hvaaine 101: di-isobutyl-cresozy-ethozŷ ethyl-dimethyl̂ benzyl ammonium 
chloride; Rhom and Haas Co*
3 a
IgQthaa 0-151 20$ lauryl isoquinoliniuia bromide; Onyx Oil & Chemical Co.
Karathana WP-25: 22*5% diuitrô capr̂ l-phenyi crotonate, 2*5% diiiit-ro- 
capryl phenol; Ehom and Haas Co.
Xj> 2£0: unidentified; Ehom and Haaa Co*
Hangateg manganese ethylene-bisdithio-carbaraatej #, I. duPont de Nemours 
& Go.
Mathieson #2751 75$ pentachloronitrobenzene; Mat hie son Chemical Co.
Mereadmlnei 5% cadmium ricinoleate, 5% phenyl mercury salicylate; H. L. 
Woodhuysen & Associates.
Mercullneg 10$ phenyl mercury salicylate; H. L. Woodhuysen & Associates.*
Mercupront 20$ copper resinate, 0.2$ phenyl mercury salicylate; H. 1. 
Woodhuysen & Associates.
Mercusolt 20$ copper resinate, 2$ phenyl mercury salicylate; H, 1. 
Woodhuysen & Associates.
Mergammat 3.35$ phenyl mercury urea, 42$ benzene hexachloride isomers; 
Chipm&n Chemical Co.
Mersolite Pi unidentified; F. W. Berk & Co., Inc.
KeraoUte Vfi phenyl mercury acetate; F. W. Berk k Co., Inc.
Micro gelt 50% Cu; Tennessee Copper Co.
Habami 25$ disodium̂ ethylene-bisdithiocarbamate hexahydrate; Rhom and 
Haas Co., I. I. duPont de Nemours & Co.
HP 6791 unidentified; Pennsylvania Salt Manufacturing Go*
NP 1033* 2,4-dinitro-flouro-bensene; Pennsylvania Salt Manufacturing Co.
Qrthocide £061 50% n-irichloromethyl-thio-tetrahydrophthalimide; 
California Spray Chemical Corp.
Fhenyl-o-mercuric chloridei Metalsalts Corp.
Phvgon XL? 50$ diehloronaphthoquinonej (I. S. Rubber Co.
P. 0. Material t unidentified; Metalsalts Corp.
Preventol G Dt 2*#2,,--dihydroxy««5l ,5r!-*dichloro-diph®nyl methane; General 
------ Dymuff Corp.
39
Furatl&ed Agricultural Spray i 5% phenyl mercury triethaaol ammonium 
lactate} Gallowhur Chemical Corp.
Puratiaed 111~5 i mercury-copper quaternary ammonium complex (4$ Hg,
4S GteJi Gallowhur Chemical Corp.
Puratised 1771 20% phenyl~ajaino-cadmiiira dilactate; Gallowhur Chemical 
Corp.
Puratised 200; 10$ monomercuriated phenyl mercuric acetate} Gallowhur 
Chemical Corp.
Puratised 05*3* unidentified; Gallowhur Chemical Corp.
Puratised C13-12312i unidentified; Gallowhur Chemical Corp.
Puratised CI5-127* unidentified; Gallowhur Chemical Corp.
Puraturf GGs mercury-cadmium quaternary anraonlum complex; Gallowhur 
Chemical Corp.
Sesaeaana 30$ hydroxy-mercurichlorophenol; G. I. duPont de Nemours & Co.
Sentigard 251 allqrl̂ iimethyl-benayl-ajmonium chloride; Thoiapson-Hayw&rd 
Chemical Co.
Socreona hB% tetraehloro-parapbenzoquinone; U. 3. Rubber Co.
Thlramt tetramethyl thiuramdisulphide; S .  X. duPont de Nemours & Co., 
Rhom and Haas Co.
Tri-basics 98% basic capper sulphate (53$ Cu); Tennessee Copper Co.
Vanclde 51s 30% sodium dimethyl-dithlocarbamate and P-mercaptobenzo- 
thiazole; R. T. Vanderbilt Co., Inc.
Vanclde 51~2Mt 60% sine dimethyl-dithiocarbara&te and 2-mercaptobenzo- 
thiaeole; R. T. Vanderbilt Co., Inc.
Zinebt 65% zinc ethylene bis-dithloe&rbara&te; £. I .  duPont de Momours & 
Co., Rhoia and Haas Co.
zinc Oxides 93.3$; Hew Jersey Zinc Co.
Zlraas 70# zinc dimethyl-dithiocarbamate; S. I, duPont de Nemours & Co.
S-Quinollnol aulfamatei (LN 1886-3); £• I. duPont de Nemours fit Co.
A263THS unidentified; Pittsburgh Agricultural Chemical Co.
VITA
Jack Carl Schwegmann was born in Denver, Colorado on November 4# 
1925* He received his elementary and secondary education in the Public 
School System of Orleans Parish, graduating from Francis T. Nleholls 
High School in June, 1942. He attended Tul&ne University until inducted 
into the Army Air Forces on February 16, 1944, and returned to Tulane 
University when discharged, at the rank of Sergeant, on May B, 1946.
He received the Bachelor of Sciences Degree in August of 1946* He 
attended the University of Oklahoma; with a graduate assistantship, 
from September of 194# until June of 1950 at which time he received 
the Master of Sciences Degree in Botany. Mr. Schwegmann attended the 
Louisiana State University, with a graduate fellowship, from September 
of 1950 until April of 1953, at which time he was employed as Plant 
Pathologist by the Kaiser Aluminum and Chemical Corporation at Ghalmette, 
Louisiana, in which capacity he is presently serving.
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